The first-order system (2a), (2b) and (2c) 
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This first-order velocity-Bernoulli function-vorticity formulation is also suitable for the LSFEM.
For Cartesian co-ordinates, the system (4) is given as
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For two-dimensional problems, let w = co=, we have
w+ Ou c%
cgy Oz
The velocity-Bernoulli function-vorticity formulation has some advantages from a the- The second mesh had 50 × 50 × 50 uniform trilinear elements. The third mesh was based on the second one. In order to take care of corner singularities two layers of thin elements were added close to the top driven surface. So the third mesh had 50 × 52 × 50 elements.
The problems were solved using less than 13M words of memory on a CRAY-YMP.
The observations from our numerical results can be summarized as follows:
(a) Up to Re = 3200 the flow is symmetrical about the plane z = 0.5. This observation is consistent with the results of numerical simulation published by other researchers.
(b) The 3D cavity flow is highly complicated. For 2D driven cavity problems the small eddies appear along the boundaries. It is a common practice to use fine grids along the boundaries to capture the flow details. However, for 3D problems a pair of small vortices may be formed near the center part of the cube even for flows with moderate Reynolds numbers (Re > 1000). Therefore, stretched 3D meshes may not be suitable for high-Re flows.
It means that for 3D simulation we should use uniform fine grids to capture small eddies both inside and outside of the boundary layer. This makes 3D computation much more di_cult than 2D computation.
(c) The 3I) cavity flow is highly Unstable. For 2D flows at high Re number(10000 for the cavity flow) by using the LSFEM it is quite easy to reduce the L2 norm of the residual(assuming the whole area of the flow domain is 1) to the level of 10 -5 . However, for the 3D cavity flow, we were not able to obtain the steady-state solutions for Re _ 1000. :ii _ "_i: 
